Introduction
In the field of international macroeconomics there are now many models that explicitly consider two sectors, one producing tradeable and the other producing nontradeable goods. However, the strategy of adding a tradeable and a nontradeable sector to an open economy model is not without problems. It is important, for example, to check whether the model-generated statistics are consistent with the sectoral data. 1 The purpose of this note is to develop an open economy model with tradeables and nontradeables, estimate it by the Generalised Method of Moments (GMM), and then check whether its implications for the tradeable and nontradeable sectors are reflected in the US data. The model presented in this paper follows the "New Open Economy
Macroeconomics" (NOEM) paradigm, and the comparison between the data and the model is restricted to second-order moments.
After the initial contributions of Ghironi (2000) , Bergin (2003) , and Lubik and Schorfheide (2005) , the literature on estimating NOEM models has grown considerably in recent years. More recent contributions include (with no claim of being ex-1 For example, Barsky, House and Kimball (2007) note that durable goods feature prominently in discussions of monetary policy. Conventional sticky-price models with durables must be able to match not only the central features of the data, but also the empirical properties of the durable and nondurable goods sectors. Barsky, House and Kimball (2007) show that this not the case, and suggest adding additional features to conventional sticky-price models.
A similar issue arises for nontradeable goods. They feature prominently in new open economy models and have been shown to increase the models' ability to match central features of the data. But is a conventional NOEM model also able to match the basic properties of the tradeable and nontradeable sectors? This paper shows that the answer is yes. haustive), Lubik and Schorfheide (2007) , Justiniano and Preston (2010a and 2010b ), and Rabanal and Tuesta (2010 . This paper differs from other contributions not just because of the estimation methodology, 2 but because of the goal of the investigation, which is to compare the properties of the tradeable and nontradeable sectors in the model and in the US data.
However, this sort of analysis is hampered by a measurement problem. The properties of the tradeable and nontradeable sectors can only be imperfectly measured, since virtually all sectors (as measured in the official statistics) have both tradeable and nontradeable goods. 3 The strategy adopted here to deal with this problem is to restrict ourselves to qualitative, rather than quantitative, comparisons.
In spite of the measurement problem in the data, there is sufficient evidence to suggest that in the US economy business cycle fluctuations are more pronounced in the tradeable than in the nontradeable sector. When the NOEM model is fed with the estimated values, it is successful in generating standard deviations of tradeable inflation, output and employment that are considerably higher than the standard deviations of the corresponding nontradeable sector variables. This occurs because of the high responsiveness of tradeable sector variables to domestic monetary shocks, which are the most important source of fluctuations in the model. Following Rogerson (1988) , I add the probabilities of working in each sector to the individual maximization problem. That is, the utility of a representative individual in the Home country is written as follows:
where C is the aggregate consumption index, M P are real money balances, n T H , n N are the probabilities of working in the tradeable and nontradeable sector respectively, ψ is a fixed cost of participation, the same for all individuals, 5 and h T H and h N are the total hours that the individual supplies to the sectors T H and N respectively. Preferences over goods are described by CES aggregators. Tables 1 and 2 illustrate which parameters are (and which ones are not) assumed to be the same for both countries.
The model is solved by log-linearising the equations around a deterministic equilibrium or steady state in which net foreign asset positions are normalised at zero.
The resulting system is then solved using Uhlig's "Toolkit" algorithm (1999) . The shocks to the AR(1) processes are all assumed to be temporary.
The unconditional means of the productivity processes are calibrated so as to ensure that the steady state of the model reproduces three facts in the data: the ratios of tradeable to nontradeable output in the two countries, and the ratio of Home to Foreign tradeable output. These ratios are computed using year-2000 data from the Groningen 60-Industry Database. 7 An important feature of the solution is that hours are always endogenously constant. As a result, all the adjustment in the labour inputs takes place through the extensive margin, i.e. the participation rates or probabilities. 8
Estimation
The The tradeable sector is represented by manufacturing, and the nontradeable sector by services. 10 This approximation is advantageous because quarterly observations on output, prices and employment levels are available, and it is consistent with standard assumptions in the literature.
Not all of the model parameters could be estimated by GMM, as in some cases identification problems occurred during estimation. 11 Table 1 shows the parameters that have not been estimated by GMM but instead have been chosen according to suggestions made in the literature. 12 I check the robustness of the results of Section 4 to changes in all the parameters of Table 1 . The most interesting of these sensitivity checks can be found in Table 6 .
TABLE 1 HERE
The preference weights γ and δ are calibrated so that the steady-state import and service shares in consumption are consistent with the US data, 13 and δ * is set equal to 1 − δ. The benchmark value for the elasticity of substitution θ between Home 9 East Germany is not included in the time series up until 1990:4. 10 Notice that only goods can be durable or nondurable, while services are neither durable nor nondurable.
11 The GMM estimation delivers the same estimates as OLS and SUR. 12 The specification of the functional form κ and the calibration of the parameters χ, Γ, τ and ψ are irrelevant for the solution. 13 That is, the ratio of imports of goods over total expenditure for goods (equal to 0.35), and the share of services in total (tradeable and nontradeable) consumption (equal to 0.56).
and Foreign tradeables is taken from Obstfeld and Rogoff (2005) . The values for η T and η N are those suggested by Faruqee, Laxton, Muir and Pesenti (2005) for the US economy. I use the short-run elasticities of exchange rate pass-through into import prices estimated by Campa and Goldberg (2005) to parameterize ζ and ζ * . 14 Finally, α T and α N are chosen so as to match the labour shares in value added in the US manufacturing and service sectors. 15
The moment conditions 16 are derived from the log-linearised solution (as in Ghironi 2000), and have been estimated using logged, seasonally adjusted and HP-filtered data. The estimated parameters are presented in Table 2 . Because of the small size of the sample, I estimate the parameters using an exactly identified system. 17 
Sensitivity analysis
By checking whether the results are sensitive to some of the parametrized values, we can further investigate the properties of the NOEM model. Table 6 shows the modelimplied standard deviations obtained under three different parametrizations: a lower elasticity of substitution Home-Foreign tradeables, a higher share of non-domestic goods in the tradeable consumption basket, and a lower degree of price rigidity in the tradeable sector. Under all these alternative assumptions, tradeable sector variables are still more volatile than nontradeable sector variables. To analyse the complete markets case I have developed a separate version of the model, and I have conducted simulations using the same parameters as in the baseline parametrisation. In Section 4, I explained that after a positive Home monetary shock Foreign households increase their consumption via borrowing, so Home exports increase. This explains why tradeable output is more volatile than nontradeable output. This effect exists under complete markets too, but it does not operate via debt, but via trade in state-contingent assets.
Finally, I have also checked whether the results from the model are robust to the introduction of aggregate productivity shocks. This scenario can be investigated by assuming that the tradeable and nontradeable productivity shocks are perfectly correlated. The last row of Table 6 shows that this assumption does not alter the 25 Under LCP, the pass-through elasticities ζ and ζ * are equal to zero, and under PCP the pass-through elasticities ζ and ζ * are equal to one.
main qualitative result, but there is an increase in the standard deviations of tradeable output and tradeable employment.
Conclusion
This note has developed and estimated by GMM a new open economy model, with the purpose of analysing the fluctuations of the tradeable and nontradeable sectors.
The estimated model generates standard deviations that are compatible, from a qualitative point of view, with the pattern observed in the data. In the data, the standard deviations of inflation, output and employment are higher in the tradeable sector than in the nontradeable sector. The model shows that this happens because of the greater responsiveness of tradeable sector variables to monetary shocks. Note: The statistics are based on logged and H-P-filtered data. With the exception of net exports, all standard deviations are divided by the standard deviation of output. Data sources: Net exports are the HP-filtered ratio (with US GDP as the denominator) of net exports to France, Germany, Canada, Japan, Mexico and the UK, computed using BEA data. The foreign price index (used in the calculation of the real exchange rate) and the nominal exchange rate are, respectively, the geometric weighted averages of the OECD CPI indexes and IMF exchange rates for France, Germany, Canada, Japan, Mexico and the UK. All the remaining data variables are from the OECD. Note: Data sources and definitions are available from the author on request. Statistics were computed using logged and HP-filtered prices, output and employment levels. Table 5 only with respect to the parameters indicated in each row. In the last row, I assume that technology shocks are perfectly correlated domestically and uncorrelated with the other shocks. Statistics are computed as averages over simulations.
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